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In the title compound, C28H27BrN403S2-2C2H60, the cyclo- 
hexane ring adopts a chair conformation. The imidazo[2,l-fo]- 
[l,3]thiazole ring system is essentially planar with a dihedral 
angle of 1.1 (2)° between the thiazole and imidazole rings. The 
mean plane of this ring system makes dihedral angles of 
8.11 (16) and 79.43 (17)°, respectively, with the bromo- and 
hydroxy-substituted benzene rings. In the 5-methyl-l,3-thia- 
zolidin-4-one group, the S atom, the methyl group and the ring 
C atoms bonded to them are disordered over two sets of sites 
with refined occupancies of 0.610 (19) and 0.390 (19). The 
crystal structure features N— H- ■ O, O— H- ■ O, O— H- ■ N 
and C— H- ■ O hydrogen bonds and C— H- ■ -n interactions. 
Furthermore, two weak tt-jt stacking interactions [centroid- 
centroid distances = 3.967 (3) and 3.892 (2) A] are also 
observed. 

Related literature 

For the biological activity of imidazo[2,l-ft][l,3]thiazole deri- 
vatives, see: Barradas et al. (2008); Juspin et al. (2010). For our 
previous papers on the synthesis of imidazo[2,l-&]thiazoles, 
see: Giirsoy & Ulusoy Giizeldemirci (2007); Ulusoy Giizel- 
demirci & Kii9iikbasmaci (2010), and for their crystal struc- 
tures, see: Akkurt et al. (2007, 2008, 2011). For standard bond 
lengths, see: Allen et al. (1987). For ring-puckering analysis, 
see: Cremer & Pople (1975). 




Experimental 

Crystal data 

C28H27BrN403S2-2C2H60 
M, = 703.71 
Monoclinic, P2^/c 
a = 14.9549 (15) A 
b = 13.2642 (11) A 
c = 17.9393 (17) A 
= 109.015 (3)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Bruker, 2005) 
r„i„ = 0.665, r„„,, = 0.736 

Refinement 

R[F^ > 2a(F^)] = 0.056 

wR{F^) = 0.150 

S = 1.00 

6971 reflections 

428 parameters 



V = 3364.4 (5) A' 
Z = 4 

Mo Ka radiation 
11 = 139 mm"' 
r = 296 K 

0.35 X 0.25 X 0.22 mm 



27860 measured reflections 
6971 independent reflections 
2926 reflections with / > 2cr(/) 
Ri„, = 0.066 



12 restraints 

H-atom parameters constrained 
Ap„„, = 0.44 e A"' 
Ap„i„ = -0.36 e A"' 



Table 1 

Hydrogen-bond geometry (A, °). 

CgS and Cg7 are the centroids of the C1-C6 and C23-C28 benzene rings, 
respectively. 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N3-H3-05' 


0.86 


1.92 


2.771 (5) 


170 


03-H3yl-02" 


0.82 


1.91 


2.713 (5) 


164 


04-H4yl- ■ Nl'" 


0.82 


2.07 


2.857 (5) 


161 


05-H5yl-04" 


0.82 


1.84 


2.655 (5) 


174 


C31-H31B-01 


0.96 


2.49 


3.312 (8) 


144 


C15A-m5A-Cf;f 


0.98 


2.81 


3.772 (14) 


167 


C24-H24- ■ -QS 


0.93 


2.69 


3.600 (4) 


168 


Symmetry codes: (i) 

—X + 1, V + 1, —z + |. 


■T, —y -F J, z — j; 


(ii) x,y- 


l,z; (iii) 


\-l,y,z: (iv) 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software 
used to prepare material for publication: WinGX (Farrugia, 1999) and 
PLATON. 
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2.[6-(4-Bromophenyl)imidazo[2,1 -b] [1 ,3]thiazol-3-yl]-/V-[8-(4-hydroxy- 
phenyl)-2-methyl-3-oxo-l-thia-4-azaspiro[4.5]decan-4-yl]acetamide ethanol 
disolvate 

Mehmet Akkurt, Elif Giirsoy, Nuray Ulusoy Giizeldemirci, Sevim Turktekin-^elikesir and 
Muhammad Nawaz Tahir 

Comment 

Imidazo[2,l-Z)][l,3]thiazole derivatives have demonstrated a broad range of biological activities, including antiviral 
(Barradas et al, 2008) and antibacterial (Juspin et al, 2010). In connection with our previous papers on the synthesis of 
imidazo[2,l-Z)]thiazoles (Giirsoy & Ulusoy Giizeldemirci, 2007; Ulusoy Giizeldemirci & Kii9iikbasmaci, 2010) and their 
crystal structures (Akkurt et al, 2007, 2008, 2011), we report here the crystal structure of the title spiro derivative, 
2-[6-(4-bromophenyl)imidazo[2,l-fe][l,3]thiazol-3-yl]-A^-(8-(4-hydroxyphenyl)-2-methyl-l-thia-4-azaspiro[4.5]decan-3- 
one)acetamide ethanol disolvate (Fig. 1). 

In the title compound (I), the S1/N2/C9-C11 thiazole and N1/N2/C7-C9 imidazole rings of the imidazo[2,l-fo][l,3]thia- 
zole group (S1/N1/N2/C7-C11) make a dihedral angle of 1.1 (2)° with each other. The imidazo[2,l-fo][l,3]thiazole group 
makes dihedral angles of 8.11 (16) and 79.43 (17)°, with the benzene rings which have the bromo atom and the hydroxyl 
group, respectively. The dihedral angle between these two benzene rings is 86.7 (2)°. The bond lengths and bond angles 
in (I) are comparable with the values reported in related structures (Allen et al, 1987; Akkurt et al, IQQl; 2008; 2011). 

In the disordered 1,3-thiazolidine group, the S2A/N4/C14/C15A/C17 five-membered ring, with the major components 
of the disorder, has a twisted conformation on the S2 A — C 1 5 A bond [puckering parameters (Cremer & Pople, 1 975): 
Q(2) = 0.360 (10) A, (p{2) = 195 A (11) °], and the S2B/N4/C14/C15B/C17 ring, with the minor components of the 
disorder, adopts an envelope conformation with the C15B atom at the flap [Q(2) = 0.315 (14) A, q>(2) = 66.3 (16) °]. 

In the crystal structure, molecules are connected by intermolecular N — H— O, O — H— O, O — H— N and C — H— O 
hydrogen bonds (Table 1, Fig. 2) and C — H - tt interactions, forming a three dimensional network. Two weak tu-tt 
stacking interactions [Cgl-Cg5(-x, 1 - j, 1 - z) = 3.967 (3) A and C^3--C^5(-x, 1 - j, 1 - z) = 3.892 (2) A; where Cgl, 
Cg3 and Cg5 are the centroids of the S1/N2/C9— CU thiazole, N1/N2/C7— C9 imidazole and CI— C6 benzene rings, 
respectively] are also observed. 

Experimental 

A mixture of 6-(4-bromophenyl)-A/-(4-(4-hydroxyphenyl)cyclohexylidene)imidazo[2,l-Z;]thiazoIe-3-acetohydrazide 
(0.005 mol) and 2-mercaptopropionic acid (0.01 mol) was refluxed in dry benzene (30 ml) using a Dean-Stark trap for 48 
h. Excess benzene was evaporated in vacuo. The residue was triturated with saturated NaHCOs until CO2 evolution 
ceased and then allowed to stand overnight. The solid thus obtained was filtered, washed with H2O and recrystallized 
from C2H5OH to yield colourless prisms of compound. Yield (%): 54. M.p. (K): 558-559. IR [v, cm"', KBr]: 3226, 3138 
(O— H, N— H), 1724,1670 (C=0). Analysis calculated for C28H27N4O3S2. 2C2H5OH: C 54.62, H 5.59, N 7.96%. Found: C 
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54.16, H 5.75, N 7.35%. 
Refinement 

All H atoms were placed geometrically with C — H = 0.93, 0.96, 0.97 and 0.98 A for phenyl, methyl, methylene and 
methine H atoms, respectively, N — H = 0.86 A and O — H = 0.82 A and refined by using the riding model [C/iso(H) = 
xC/eq(C,0), X = 1.5 for methyl and hydroxyl H and 1.2 for all other H atoms]. In the 5-methyl-l,3-thiazolidin-4-one group 
of (I), the S2 atom, the methyl group (CI 6) and the CI 5 atom bound to them are disordered over two sets of sites with 
refmed occupancies of 0.59 (2) and 0.41 (2). Three poorly fitted reflections (1 0 0), (1 6 1) and (-1 0 2) were omitted from 
the refinement. Distance restraints were applied for the ethanol molecules [C29 — C30 and C31 — C32 = 1.56 (2) A, C29 
—04 and C32— 05 = 1.35 (2) A, C30— 04 and C3 1—05 = 2.32 (2) A] and the disordered ring [C15A C16A and C15B 
C16B 1.56(2), C17—S2A,C17—S2B, C15A—S2A and C15B—S2B= 1.82 (2) A]. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refmement: 5^/7Vr (Bruker, 2009); data reduction: 5^/#r (Bruker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refme structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software used to prepare 
material for publication: WinGX {Yamxgm, 1999) and PL^TOAf (Spek, 2009). 



SI 




Figure 1 

The molecular structure of the title compound. Displacement ellipsoids for non-H atoms are drawn at the 30% probability 
level. For clarity, only the major components of disorder are shown. 
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Figure 2 

A packing diagram and hydrogen bonding of the title compound, viewed down the b axis. H atoms not involved in 
hydrogen bonds have been omitted for clarity. Only the major components of disorder are shown. 



2-[6-(4-Bromophenyl)imidazo[2,1-/)][1,3]thiazol-3-yl]-iV- [8-(4-hydroxyphenyl)-2-methyl-3-oxo-1-thia-4- 
azaspiro[4.5]decan-4-yl]acetamide ethanol disolvate 



Crystal data 

C28H27BrN403S2-2C2H60 

M, = 703.71 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
fl= 14.9549 (15) A 
b= 13.2642 (11) A 
c= 17.9393 (17) A 
y?= 109.015 (3)° 
K= 3364.4 (5) A3 
Z = 4 



F(000) = 1464 

Z),= 1.389 Mgm-3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 327 reflections 

61 = 3.5-20° 

ji = 1.39 mm ' 

r=296K 

Prism, white 

0.35 X 0.25 X 0.22 mm 
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Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 

Train = 0.665, Tmax = 0.736 

Refinement 

Refinement on P- 
Least-squares matrix: full 
R[F^ > laiF^)] = 0.056 

= 0.150 
5"= 1.00 
6971 reflections 
428 parameters 
12 restraints 

Primary atom site location: structure-invariant 
direct methods 



27860 measured reflections 
697 1 independent reflections 
2926 reflections with /> 2(7(7) 
Rm = 0.066 

^max = 26.5°, 6'nim = 2.0° 

A = -18^17 
A: = -16^14 
/ = -20^22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[t7^(i^o') + (0.059P)2 + 0.1004P] 

where P=(Fo2 + 2F/)/3 
(A/ff)„,,< 0.001 
Apmax = 0.44 e 
Apmin = -0.36 e 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted 7?-factors wR and all goodnesses of fit S are based on F^, conventional 7?-factors R are based on F, with F set to 
zero for negative F^. The observed criterion ofF^> a(F^) is used only for calculating -i?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement. 7?-factors based on are statistically about twice as large as those 
based on F, and i?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


11- *IU 


Brl 


0.09539 (5) 


0.08007 (4) 


0.42261 (3) 


0.0994 (3) 


SI 


-0.10100(11) 


0.59938 (11) 


0.71949 (9) 


0.0991 (7) 


S2A 


0.4804 (7) 


0.5211 (7) 


0.8893 (6) 


0.096 (3) 


01 


0.2141 (2) 


0.7185 (2) 


0.8423 (2) 


0.0855 (16) 


02 


0.4304 (2) 


0.79805 (19) 


0.8429 (2) 


0.0910(13) 


03 


0.3050 (3) 


-0.09257 (17) 


0.72779 (19) 


0.0849 (15) 


Nl 


-0.0424 (3) 


0.4494 (3) 


0.6353 (2) 


0.0689 (17) 


N2 


0.0378 (3) 


0.5929 (2) 


0.66586(19) 


0.0559 (14) 


N3 


0.2814 (3) 


0.6861 (2) 


0.74894(18) 


0.0506 (13) 


N4 


0.3622 (2) 


0.6463 (2) 


0.80216 (19) 


0.0509 (11) 


CI 


0.1150(3) 


0.3626 (3) 


0.5243 (2) 


0.0609 (17) 


C2 


0.1293 (3) 


0.2796 (3) 


0.4821 (2) 


0.0668 (19) 


C3 


0.0752 (4) 


0.1946 (3) 


0.4789 (3) 
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C4 
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0.5150 (3) 
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C5 


-0.0056 (3) 
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C6 
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0.5622 (2) 


0.0506 (16) 


C7 


0.0329 (3) 


0.4491 (3) 


0.6061 (2) 


0.0537 (17) 



Occ. (<1) 



0.610(19) 
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0.0810* 


TTI 

H3 


A "TTC C A 

0.27550 


A Z' 0 0 A A 

0.68890 


A /'AATA 

0.69970 


A A/^ 1 Asfe 

0.0610* 


TT1 

HI 


0.15160 


A /I 0 AAA 

0.42000 


A CO T 1 A 

0.52710 


A ATO A sk 

0.0730* 


TT1 A 

HIO 


A A1 1 AA 

-0.03100 


A TC 0 0 A 

0.75880 


A TCACA 

0.75950 


A AACAsk 

0.0950* 


T T 1 T A 

H12A 


A 1 AA1A 

0.10920 


A 00 /I OA 

0. 82480 


ATI /TO A 

0.71680 


A ATOA* 

0.0780* 


H12B 


A 1 T O C A 

0.13850 


A T C /I 0 A 

0.75480 


A C T A A 

0.65790 


A ATOAife 

0.0780* 


H15A 


A C C O A A 

0.55890 


A /I T 0 A 

0.64780 


A 0 /I 0 A A 

0.84290 


A AT 1 A rfs 

0.0710* 


TT1 Z" A 

H16A 


0.63560 


f\ £1 A A OA 

0.64480 


A ATAOA 

0.97920 


A 1 0 C A* 

0.1350* 


H5 


—0.05160 


A T7 1 AA 

0.27190 


A C 0 1 A A 

0.58100 


A ATO A* 

0.0730^ 


TTO 

H8 


0.13540 


0.55530 


0.61140 


0.0630* 


TT1 O A 

H18A 


A 1 ^A 

0.23160 


A C A/T 1 A 

0.50610 


A TOOAA 

0.78300 


A AT 1 A* 

0.0710* 


H18B 


0.28820 


0.50830 


0.87360 


0.0710* 


H19A 


0.35430 


0.35110 


0.86580 


0.0730* 


H19B 


0.24380 


0.34190 


0.83150 


0.0730* 


H20 


0.24920 


0.35490 


0.70450 


0.0610* 


H21A 


0.39040 


0.35960 


0.67830 


0.0750* 


H21B 


0.44740 


0.36050 


0.76880 


0.0750* 



0.610(19) 
0.610(19) 



0.390 (19) 
0.390(19) 
0.390 (19) 



0.610(19) 
0.610(19) 
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H22A 


0.43960 


0.52520 




0.72320 


0.0720* 




H22B 


0.32920 


0.51880 




0.68580 


0.0720* 




H24 


0.20640 


0.20540 




0.64010 


0.0690* 




H25 


0.20580 


0.03230 




0.63210 


0.0780* 




H27 


0.41900 


0.02080 




0.83460 


0.0720* 




H28 


0.41800 


0.19420 




0.84120 


0.0740* 




H16B 


0.54250 


0.67740 




0.99480 


0.1350* 


0.610(19) 


H16C 


0.59520 


0.75380 




0.95690 


0.1350* 


0.610 (19) 


H15B 


0.47140 


0.65210 




0.96630 


0.0540* 


0.390 (19) 


H16D 


0.63680 


0.65750 




0.98590 


0.1460* 


0.390 (19) 


H16E 


0.59210 


0.76030 




0.94900 


0.1460* 


0.390 (19) 


H16F 


0.61640 


0.67800 




0.89580 


0.1460* 


0.390 (19) 


H4A 


0.82630 


0.41630 




0.55500 


0.1280* 




H29A 


0.58240 


0.52160 




0.51520 


0.2960* 




H29B 


0.60140 


0.45200 




0.45130 


0.2960* 




H29C 


0.65100 


0.55740 




0.47050 


0.2960* 




H30A 


0.73500 


0.50290 




0.59380 


0.1320* 




H30B 


0.68500 


0.39730 




0.57490 


0.1320* 




H5A 


0.25830 


0.82680 




1.05840 


0.1880* 




H31A 


0.31130 


0.58920 




1.01170 


0.3090* 




H31B 


0.23770 


0.67670 




0.98270 


0.3090* 




H31C 


0.24170 


0.61480 




1.05810 


0.3090* 




H32A 


0.37880 


0.73820 




1.04360 


0.2060* 




H32B 


0.38360 


0.67520 




1.11960 


0.2060* 




Atomic displacement parameters (A^) 














ya 


Brl 


0.1375 (6) 


0.0619(3) 


0.1037 (5) 


0.0105 (3) 


0.0460 (4) 


-0.0123 (3) 


SI 


0.0933 (12) 


0.1140(11) 


0.1082 (12) 


-0.0111 (9) 


0.0580 (10) 


-0.0321 (9) 


S2A 


0.098 (6) 


0.044 (3) 


0.092 (5) 


0.014 (3) 


-0.042 (4) 


0.008 (3) 


01 


0.085 (3) 


0.112(3) 


0.056 (2) 


0.018 (2) 


0.018 (2) 


-0.0131 (19) 


02 


0.077 (2) 


0.0332 (16) 


0.136(3) 


-0.0046(15) 


-0.002 (2) 


-0.0040 (16) 


03 


0.114(3) 


0.0291 (15) 


0.098 (3) 


0.0003 (16) 


0.016 (2) 


-0.0035 (13) 


Nl 


0.067 (3) 


0.072 (3) 


0.071 (3) 


-0.012 (2) 


0.027 (2) 


-0.010 (2) 


N2 


0.051 (3) 


0.060 (2) 


0.052 (2) 


0.0003 (19) 


0.0102 (19) 


-0.0076 (17) 


N3 


0.062 (3) 


0.0352 (16) 


0.046 (2) 


0.0022 (17) 


0.006 (2) 


-0.0024(15) 


N4 


0.054 (2) 


0.0318(16) 


0.057 (2) 


0.0033 (17) 


0.0047 (19) 


0.0034 (15) 


CI 


0.061 (3) 


0.051 (3) 


0.062 (3) 


-0.004 (2) 


0.008 (3) 


0.004 (2) 


C2 


0.074 (4) 


0.066 (3) 


0.061 (3) 


0.010(3) 


0.023 (3) 


0.003 (2) 


C3 


0.076 (4) 


0.049 (3) 


0.064 (3) 


0.009 (3) 


0.012(3) 


-0.005 (2) 


C4 


0.067 (4) 


0.050 (3) 


0.080 (3) 


-0.003 (2) 


0.018(3) 


-0.002 (2) 


C5 


0.055 (3) 


0.059 (3) 


0.067 (3) 


-0.001 (2) 


0.017 (2) 


-0.002 (2) 


C6 


0.043 (3) 


0.049 (2) 


0.054 (3) 


0.002 (2) 


0.008 (2) 


0.0069(19) 


C7 


0.051 (3) 


0.058 (3) 


0.049 (3) 


-0.002 (2) 


0.012 (2) 


0.000 (2) 


C8 


0.048 (3) 


0.051 (2) 


0.059 (3) 


0.003 (2) 


0.018 (2) 


0.000 (2) 


C9 


0.061 (4) 


0.075 (3) 


0.069 (3) 


-0.005 (3) 


0.025 (3) 


-0.012 (3) 


CIO 


0.071 (4) 


0.092 (4) 


0.072 (4) 


0.010(3) 


0.020 (3) 


-0.022 (3) 


Cll 


0.060 (3) 


0.058 (3) 


0.061 (3) 


0.012 (3) 


0.004 (3) 


-0.005 (2) 


C12 


0.062 (3) 


0.044 (2) 


0.076 (3) 


0.011 (2) 


0.006 (3) 


-0.002 (2) 
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U.UD4 (4J 


A A/I 1 

U.U41 \L) 


A A/^'2 //1A 

U.Uo3 (4j 


A AAO /OA 
U.UU3 (Z) 


A A1 1 /OA 
U.Ull (3j 


A AAO /OA 

—U.UUo (Zj 


C14 




A A /I A /'5 ^ 
U.U4U (j) 


A 1 AT ^ A\ 

0.10/ (4) 


A AA1 /OA 
U.UUl (Z) 


A AAA /OA 
U.UUU (3j 


A AAO /OA 

— U.UU3 (zj 


^ 1 ^ A 


(J.Uj / (/) 


A AC A t Z\ 

U.U59 (D) 


A A^o tn\ 
U.Uoz (/) 


A AAO ^ A\ 

—yj.Wi (4) 


A A1 A /£A 
U.U 19 (Oj 


A AAC ^ A\ 

U.UUD (4j 


CloA 


n 11/1 /I /l\ 


U.U/U (/) 


A f\fif\ /I 1 A 

U.UoU (11) 


A A'J/1 /OA 

U.U34 (6) 


—U.UUo (oj 


A Al 0 /OA 

U.Ulz (6j 


CI / 


A AC/1 /TX 

U.Uj4 (i j 


A Al 1/^/1 0\ 

u.uj lo (lyj 


A C\Zt^ /'2A 
U.UDO (3j 


A AAOO /I OA 

U.UUz3 (IVj 


A A 1 0 /OA 
U.U13 (Zj 


A AAO /I /I OA 
U.UUz4 (1 / j 


^ 1 o 


A AO A { A\ 

U.UoU (4) 


A A/n /o\ 
U.U4z (/ ) 


A A/^C /OA 
U.UOJ (3) 


A AAC /OA 

— U.UUD (z) 


A AO O /OA 

U.U3o (3j 


A AAO /I / 1 AA 
— U.UU /4 (19j 


ciy 


A AO^ t A\ 

(J.Uoo (4) 


A A'3 A /''*>^ 

U.U34 (z) 


A AT /I t1\ 

U.U/4 (3) 


A AA/I /OA 
— U.UU4 (/) 


A A/1 1 /OA 

U.U41 (3j 


A AAAA /I AA 

—\}.\}Wy (19j 




U.Uoz (3) 


A A'5 O T /I A\ 

U.Ujzj (19) 


A AC A /OA 

U.Uj4 (3) 


A AAiC /OA 

U.UUo (z) 


A A 1 /I /OA 

U.U14 (zj 


A AA 1 A / 1 OA 

U.UU19 (loj 


r^o 1 


U.U63 (4j 


A A'2 0 /'OA 

U.Ujo (zj 


A {\nn /'2A 
U.U / / (3j 


A AAO /OA 
U.UU3 (Zj 


A AOO /OA 

U.U3y (3 j 


A AAA /OA 
U.UUU (Zj 




A ATA \ 

u.u/y (i) 


A A'5 T /0\ 

U.U3 / (z) 


A ATO /OA 

U.U/3 (3) 


A AA1 /OA 

U.UUl (z) 


A AO C /OA 

U.U3-) (3) 


A AAC O / 1 AA 

yj.WDl (19) 


Czi 


A AC3 

(J.ODi (j) 


A A'3 "3 /I /I A\ 

U.UJ 34 (19) 


A ACC /"JA 

U.UDj (3) 


A AAO /OA 

U.UUz (z) 


A Al C /OA 

U.U Id (zj 


A AAl A /I AA 
U.UUlU (19) 


Cz4 


A A^O f1\ 

U.UoV (J j 


A A/1 0 /OA 

U.U4Z (z j 


A A^/^ /OA 

U.Ujo (i) 


A AAO /OA 
U.UU3 (Zj 


A Al 0 /OA 

U.U13 (z j 


A AA^ /OA 

U.UUd (zj 




A AO 1 


A A/1 1 /'OA 

U.U41 (zj 


A AA 1 /'2A 

U.Uol (3) 


A AA/1 /OA 

— U.UU4 (zj 


A AAO /OA 

U.UUZ (3j 


A AA/; /OA 

-U.UUo (zj 




A ATI /"lA 
(J.U/J (j) 


A AO O /OA 

U.Uzs (z) 


A A/^A /■lA 

u.uoy (3) 


A AAA /OA 

U.UUU (z) 


A AOC /OA 

U.UzD (3) 


A AAl /OA 

—U.UUl (z) 


Cz/ 


A A/C/l /"5^ 

U.I)d4 (j) 


A A /I A /OA 

U.U4U (z) 


A A/CA /OA 

U.Ud9 (3) 


A AAC /OA 

U.UUd (z) 


A A 1 O /OA 

U.Ulz (3) 


A AAO /OA 

U.UUo (zj 


CZ5 


U.Uoo (3j 


A AO O /OA 

U.U3o (z) 


A ATA /OA 

U.U /U (3) 


A AAO /OA 

— U.UU3 (zj 


A AA/; /OA 

U.UUo (zj 


A AAl /OA 

U.UUl (zj 


Ciors 


A AO^ /I TA 

U.Uoo \\ l) 


A 100 /I TA 

U.lzz (1 /J 


A A/iT /I OA 

U.Uo/ (lo) 


A AA1 /I /I A 
U.UUl (14j 


A AAO /I /I A 

U.UUz (14j 


A A/;^ /I /lA 
U.UOJ (14j 


SzB 


A AA^ /"I A\ 

u.uyo (luj 


A A/10 /CA 

U.U4/ (5) 


A 1 1 T /AA 
U. 1 1 / (9) 


A AA/C /CA 

—U.UUo (Dj 


A A 1 A tn\ 

U.UlU (/j 


A AAl /CA 

—U.UUl (p) 




A AT T /AA 

U.U3 / (yj 


A AOA //:A 

U.U39 (o) 


A A/^ 1 / 1 1 A 

U.Uol (11) 


A AAO /CA 

—U.UUz (3) 


A A 1 A /OA 

U.Ulv ( /j 


A AAl //CA 

—U.UUl (oj 


U4 


U.Uoo \l) 


A AAC /OA 
U.U95 (Z) 


A AAO /OA 

U.U9z (3) 


A AA1 /OA 

—U.UUl (zj 


A AOC /OA 

U.UzD (zj 


A A 1 C /OA 

—U.U Id (zj 


C29 


0.152 (8) 


0.293 (11) 


0.149 (7) 


0.113 (8) 


0.051 (6) 


0.045 (7) 


C30 


0.098 (5) 


0.133 (5) 


0.103 (5) 


0.005 (4) 


0.038 (4) 


-0.014 (4) 


05 


0.232 (5) 


0.079 (2) 


0.087 (3) 


0.030 (3) 


0.082 (3) 


0.0068 (19) 


C31 


0.296 (13) 


0.153 (7) 


0.120 (7) 


-0.032 (8) 


0.002 (7) 


0.027 (6) 


C32 


0.253 (11) 


0.101 (6) 


0.143 (7) 


0.015 (6) 


0.038 (7) 


0.028 (5) 



Geometric parameters (A. ") 


Brl— C3 


1.902 (5) 


C23— C24 


1.361 (5) 


SI— C9 


1.717(5) 


C23— C28 


1.380 (5) 


SI— CIO 


1.730 (6) 


C24— C25 


1.383 (6) 


S2A— C15A 


1.817(13) 


C25— C26 


1.368 (6) 


S2A— C17 


1.821 (11) 


C26— C27 


1.363 (6) 


S2B— C17 


1.814(16) 


C27— C28 


1.383 (6) 


S2B— C15B 


1.830 (18) 


CI— HI 


0.9300 


01— C13 


1.206 (6) 


C2— H2 


0.9300 


02— C14 


1.219(5) 


C4— H4 


0.9300 


03— C26 


1.361 (5) 


C5— H5 


0.9300 


03— H3A 


0.8200 


C8— H8 


0.9300 


04— C30 


1.392 (7) 


CIO— HIO 


0.9300 


04— H4A 


0.8200 


C12— H12B 


0.9700 


05— C32 


1.542 (10) 


C12— H12A 


0.9700 


05— H5A 


0.8200 


C15A— H15A 


0.9800 


Nl— C9 


1.312(7) 


C15B— H15B 


0.9800 


Nl— C7 


1.388 (6) 


C16A— H16C 


0.9600 


N2— Cll 


1.414(5) 


C16A— H16B 


0.9600 


N2— C8 


1.367 (6) 


C16A— H16A 


0.9600 


N2— C9 


1.357 (6) 


C16B— H16F 


0.9700 


N3— N4 


1.378 (5) 


C16B— H16E 


0.9600 


N3— C13 


1.354 (6) 


C16B— H16D 


0.9600 
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N4 — C14 


1.336 (6) 


CI 8 — H18A 


A ATAA 

0.9700 


N4 — C17 


1 A 1 (\ i A\ 

1.470 (4) 


o TT1 on 

€18 — ^H18B 


A ATAA 

0.9700 


N3 — H3 


0.8600 


/~1 1 A TT1 AT> 

€19 — ^H19B 


A ATAA 

0.9700 


CI — Co 


1.381 (6) 


^ 1 A TT1 A A 

€19 — ^H19A 


A ATAA 

0.9700 


CI — C2 


1 TOT /zr\ 

1.392 (6) 


€20 — H20 


A AOAA 

0.9800 


C2 — C3 


1.378 (6) 


€21 — H21B 


A A^TAA 

0.9700 


C3 — C4 


1.362 (9) 


€21 — ^H21A 


A ATAA 

0.9700 


C4 — C5 


1.384 (6) 


Czz — HzzA 


A ATAA 

0.9700 


CD — Co 


1.399 (o) 


Czz — HzzB 


A mAA 

u.y /uu 


C6 — C7 


1.455 (6) 


€24 — H24 


A AO A A 

0.9300 


C7 — C8 


1.362 (6) 


€25 — H25 


A ATAA 

0.9300 


CIO — Cll 


1.327 (9) 


€27 — H27 


A AO A A 

0.9300 


Cll — Clz 


1 /I OA ^^\ 

1.480 (7) 


O T T1 O 

Czo — Hz 6 


A AT AA 

0.9300 


C12 — C13 


1.525 (7) 


€29 — €30 


1 /I T A / 1 A\ 

1.439 (10) 


C14 — C15B 


1.63 (2) 


€29 — H29B 


0.9600 


1 /I 1 C A 

C14 — C15A 


1 /lA'l /ION 

1.492 (13) 


€29 — H29A 


0.9600 


C15A — CloA 


1.51 (2) 


€29 — H29C 


A AZIAA 

0.9600 


C15B — C16B 


1.52 (4) 


A y A A 

€30 — ^H30A 


A ATAA 

0.9700 


C17 — C18 


1.510 (6) 


/~''>A yyoAyj 

€30 — H30B 


A ATAA 

0.9700 


€17— €22 


1.515 (5) 


€31— €32 


1.338(12) 


€18— €19 


1.522 (5) 


€31— H31A 


0.9600 


€19 — €20 


1.504 (5) 


1 yy> 1 yi 

€31 — H31B 


A C\ll(\t\ 

0.9600 


€20 — €23 


1.514 (4) 


o 1 y yo i 

€31 — H31C 


0.9600 


CzO — Czl 


1 CAO f £.\ 

1.508 (6) 


/^TO y y? '1 A 

C3z — H3zA 


A ATAA 

0.9700 


Czl — Czz 


1.528 (5) 


C3z — H3zB 


A ATAA 

0.9700 


C9 — SI — CIO 


OA 'I /ON 

89.2 (3) 


€4 — €5 — H5 


119.00 


C15A — a2A — CI 7 


AT A f £L\ 

93.0 (6) 


r~*c yyc 

€6 — €5 — H5 


1 1 A AA 

119.00 


C 1 5B — S2B — C 1 7 


95.5 (9) 


/~"7 /~^0 TTO 

€7 — €8 — ^H8 


\ A A 

127.00 


C26 — 03 — H3A 


109.00 


XT-^ f^o yyo 

N2 — €8 — H8 


127.00 


€30 — 04 — ^H4A 


109.00 


1 1 1 A y y 1 A 

€11 — €10 — HIO 


123.00 


€32 — (j5 — H5A 


109.00 


CI /~*1A TT1A 

SI — €10 — HIO 


1 AA 

123.00 


r^n XT1 /"'rt 

€7 — N 1 — €9 


104.2 (4) 


/"111 /"*1'^ TTI'^A 

€11 — €12 — ^H12A 


1 1 A AA 

110.00 


€9 — ^N2 — € 1 1 


113.4 (4) 


/-1 1 i /"1 1 y y 1 iy» 

€11 — €12 — H12B 


110.00 


€8 — N2 — Cll 


1 1 A O i A\ 

139.8 (4) 


€13 — €12 — H12B 


110.00 


/~<0 XT*^ /~ir\ 

€8 — ^N2 — €9 


1 A/T O /IN 

106.8 (3) 


yyi'^A yyi'^yi 

H12A — €12 — H12B 


1 AO AA 

108.00 


XT A xn 1 T 

N4 — N3 — C13 


1 1 A O /O \ 

119.8 (3) 


/^iT yyioA 

C13 — Clz — HlzA 


1 1 A AA 

110.00 


XTO XT/1 1 1 

N3 — N4 — €17 


1 1 T O \ 

117.8 (3) 


C16A — C15A — H15A 


111.00 


€14 — N4 — €17 


121.1 (3) 


c"^ A 1CA yyicA 

S2A — C15A — H15A 


111.00 


xn XT /I r^'K A 
N3 — N4 — C14 


1 '^A A /'^\ 

120.9 (3) 


A C A TT1 C A 

€14 — C15A — H15A 


111 AA 

111.00 


/"^ 1 1 XT'? TTT 

€13 — N3 — H3 


1 OA AA 

120.00 


/"^1£T> /"'ICT"* TTICri 

C16B — C15B — H15B 


1 1 T AA 

112.00 


XT/1 XTO Tn 

N4 — ^N3 — H3 


120.00 


€14 — C15B — H15B 


112.00 


f~^'^ f~^/' 

€2 — €1 — €6 


122.0 (4) 


ci'^y> f~^'\ CVS yyi cyi 

S2B — €15B — H15B 


11'^ AA 

112.00 


Ci — C2 — C3 


1 18.3 (4) 


CI jA — C16A — H16C 


1 AA AA 

luy.uu 


€2— €3— €4 


121.5 (4) 


H16A— C16A— H16B 


110.00 


Brl— €3— €4 


119.6 (3) 


H16A— C16A— H16C 


109.00 


Brl— €3— €2 


118.9(4) 


H16B— €16A— H16€ 


109.00 


€3— €4— €5 


119.2 (4) 


C15A— C16A— H16B 


110.00 


€4— €5— €6 


121.6(4) 


€15A— C16A— H16A 


109.00 
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/"^/T r~*n 

C5 — Co — C7 


1 "^A O 

120.8 


(4) 


Cl — Co — C7 


122.0 


(4) 


Cl — Co — C5 


117.2 


/ A\ 

,4) 


XT1 /"IT /~lO 

Nl — C7 — Co 


1 1 A C 

110.5 


//I \ 

,4) 


r~^n r^o 

Co — C7 — C8 


1 OA O 

129.8 


(4) 


N 1 — C7 — Co 


119.7 


^4) 


XT'^ f^O 

N2 — C8 — C7 


1 A^ A 

105.9 


(4) 


N 1 — C9 — N2 


112.7 


'4) 


SI — C9 — N2 


112. 1 




SI — C9 — Nl 


135.2 


(4) 


SI — CIO — Cll 


1 1 /I 

114.6 


/ A\ 

^4) 


xy^ 1 1 /~" 1 r\ 

N2 — Cll — CIO 


110.7 


'5) 


xn 1 1 1 

Nz — Cll — Clz 


1 'lA A 

lzO.4 


(5) 


/~<1A /~^t1 /~^t^ 

CIO — Cll — C12 


1 o o 

128.8 


/ /1\ 

(4) 


Cll — C12 — C13 


109.0 


(4) 


Ol — C13 — C12 


IT? T 

123.3 


/ A\ 

(4) 


XTT 1 1 1 '^ 

N3 — C13 — C12 


1 1 'I O 

112. 0 


//I \ 
^4) 


/~\ 1 1 T XTI 

Ol — C13 — ^N3 


123.8 


/ A\ 

(4) 


02 — C 1 4 — C 1 5B 


122.0 


(6) 


N4 — C14 — C15B 


1 AO yi 

108.4 


(5) 


02 — C14 — Cl 5 A 


122.7 


(5) 


N4 — C 1 4 — C 1 5 A 


1 1 A it" 

110.6 


'5) 


i^'^ ^1 A XT/1 

02 — C14 — N4 


125.0 


(4) 


C 1 4 — C 1 5 A — C 1 0 A 


112.2 


(11) 


j»zA — C15A — C16A 


107.5 


/ 1 1 \ 

(11) 


S2A — C15A — C14 


103.8 


(8) 


S2B — C 1 5B — C 1 6B 


115.0 


(17) 


SzB — C 1 5B — C 1 4 


1 A 1 O 

101.8 


/I 0\ 

(12) 


C14 — C15B — C16B 


1 A'i O 

103.8 


(16) 


XT /I /' ' 1 T 1 O 

N4 — C17 — C18 


111.6 


(3) 


S2A — C17 — N4 


101.3 


/ A\ 

(4) 


bz A — C 1 7 — C2z 


1 1 

112.2 


(4) 


bzB — C17 — N4 


104.2 


(5) 


S2A — C17 — C18 


110.5 


/ /I \ 

(4) 


S2B — C17 — C18 


111.6 


(5) 


bzB — C 1 7 — Czz 


1 AO O 

108.3 


(6) 


XT/1 /"'IT /~^'^'^ 

N 4 — C 1 7 — Czz 


1 An o 

109.8 


(3) 


C 1 8 — C 1 7 — C22 


111.1 


(3) 


C17 — C18 — C19 


111.4 


(3) 


C 1 8 — C 1 9 — C20 


111 n 
111.7 


(3) 


Cz 1 — CzU — Cz3 


1 12.4 


(4) 


C19 — C20 — C23 


113.1 


(3) 


C19 — C20 — C21 


1 t f\ A 

110.4 


(3) 


CzU Cz 1 — Czz 


111 o 

111.8 


(3) 


C17— C22— C21 


111.8 


(3) 


C24— C23— C28 


116.6 


(3) 


C20— C23— C24 


120.5 


(3) 


C20— C23— C28 


122.8 


(3) 


C23— C24— C25 


122.4 


(4) 



C 1 5B — C 1 6B — H 1 6E 


110.00 


H 1 6D — C 1 6B — H 1 6E 


109.00 


TT1 ✓'T^ 1 /"n TT1 ^"V 

H16D — C16B — ^H16F 


109.00 


C15B — C16B — ^H16F 


110.00 


H 1 6E — C 1 6B — H 1 6F 


109.00 


C 1 5B — C 1 6B — H 1 6D 


110.00 


/—I ■% r\ /-I -« o TT 1 O A 

C19 — C18 — ^H18A 


109.00 


C19 — C18 — H18B 


109.00 


T T 1 O A /' ' 1 O T T 1 Or» 

H18A — C18 — H18B 


108.00 


C17 — C18 — H18B 


109.00 


/—I ■% -7 /-I -« o TT 1 O A 

C17 — C18 — ^H18A 


109.00 


C18 — C19 — H19B 


109.00 


/~i 1 o 1 A T T 1 A A 

C18 — C19 — ^H19A 


109.00 


C20 — C19 — H19B 


109.00 


C20 — C19 — H19A 


109.00 


H19A — C19 — H19B 


108.00 


/^'ii /^'^A yy^A 

C21 — C20 — H20 


107.00 


/T^l /^'^A TTOA 

C23 — C20 — ^H20 


107.00 


C19 — C20 — H20 


107.00 


C20 — C21 — H21B 


109.00 


C22 — C2 1 — ¥12 1 A 


1 AA AA 

109.00 


/— l/^rt Z^*^ 1 TT'^ 1 A 

C20 — C21 — H21A 


109.00 


H21A — C21 — H21B 


108.00 


C22 — C21 — H21B 


109.00 


C 1 7 — C22 — H22B 


1 AA AA 

109.00 


H22A — C22 — H22B 


108.00 


C2 1 — C22 — H22A 


109.00 


C21 — C22 — H22B 


109.00 


C17 — C22 — H22A 


1 AA AA 

109.00 


C23 — C24 — H24 


119.00 


C25 — C24 — H24 


119.00 


C24 — C25 — H25 


1 '^A AA 

120.00 


^'^^r /~<'>c Ty^c 

C26 — C25 — ^H25 


1 '^A AA 

120.00 


/"i'^O /^-^T TT'^T 

C28 — C27 — H27 


120.00 


C26 — C27 — H27 


120.00 


/^'^T /~"^0 TT'^O 

C23 — C28 — ^H28 


1 1 A AA 

119.00 


C27 — C28 — H28 


119.00 


04 — C30 — C29 


110.2 (5) 


C30 — C29 — H29A 


109.00 


/— 1*^ /\ /^i^n TT'^ AT^ 

C30 — C29 — H29B 


109.00 


TT'^A A /"I ^ f-v TTIAT^ 

H29A — C29 — H29B 


110.00 


H29A — C29 — H29C 


109.00 


/~''*\ A T T'^ A^ 

C30 — C29 — H29C 


109.00 


H29B— C29— H29C 


109.00 


04— C30— H30B 


110.00 


C29— C30— H30A 


110.00 


04— C30— H30A 


110.00 


H30A— C30— H30B 


108.00 


C29— C30— H30B 


110.00 
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C24— C25— C26 


119.5 (4) 


05— C32— C31 


103.3 (8) 


C25— C26— C27 


119.9 (4) 


C32— C31— H31A 


109.00 


03— C26— C27 


122.6 (4) 


C32— C31— H31B 


109.00 


03— C26— C25 


117.5 (4) 


C32— C31— H31C 


109.00 


C26— C27— C28 


119.3 (4) 


H31A— C31— H31B 


109.00 


C23— C28— C27 


122.2 (4) 


H31A— C31— H31C 


110.00 


C2— CI— HI 


119.00 


H31B— C31— H31C 


109.00 


C6— CI— HI 


119.00 


05— C32— H32A 


111.00 


C3— C2— H2 


121.00 


05— C32— H32B 


111.00 


CI— C2— H2 


121.00 


C31— C32— H32A 


111.00 


C5— C4— H4 


120.00 


C31— C32— H32B 


111.00 


C3— C4— H4 


120.00 


H32A— C32— H32B 


109.00 


C9— SI— CIO— Cll 


0.4 (4) 


C4— C5— C6— CI 


0.5 (6) 


CIO— SI— C9— N2 


-0.2 (4) 


C4— C5— C6— C7 


-179.9 (4) 


CIO— SI— C9— Nl 


-178.8 (6) 


C5— C6— C7— Nl 


-7.1 (5) 


C 1 5 A— S2 A— C 1 7— C22 


93.9 (6) 


C5— C6— C7— C8 


173.6 (4) 


C 1 5 A— S2 A— C 1 7— C 1 8 


-141.6 (5) 


CI— C6— C7— C8 


-6.8 (6) 


C 1 7— S2 A— C 1 5 A— C 14 


30.0 (8) 


CI— C6— C7— Nl 


172.5 (4) 


C 1 7— S2 A— C 1 5 A— C 1 6A 


149.0 (12) 


C6— C7— C8— N2 


179.6 (4) 


C 1 5 A— S2A— C 1 7— N4 


-23.2 (6) 


Nl— C7— C8— N2 


0.3 (4) 


C7— Nl— C9— SI 


178.5 (4) 


SI— CIO— Cll— N2 


-0.6 (6) 


C9— Nl— C7— C6 


-179.5 (4) 


SI— CIO— Cll— C 12 


-175.5 (4) 


C7— Nl— C9— N2 


-0.1 (5) 


CIO— Cll— C12— C13 


95.9 (6) 


C9— Nl— C7— C8 


-0.1 (5) 


N2— Cll— C12— C13 


-78.6 (5) 


C8— N2— Cll— C12 


-6.3 (8) 


Cll— CI 2— CI 3— N3 


113.7 (4) 


Cll— N2— C9— SI 


-0.1 (5) 


Cll— C12— C13— 01 


-61.9(5) 


Cll— N2— C9— Nl 


178.9 (4) 


02— C 1 4— C 1 5 A— C 1 6A 


50.0 (14) 


Cll— N2— C8— C7 


-178.3 (5) 


N4— C14— C15A— S2A 


-28.4 (9) 


C8— N2— C9— Nl 


0.3 (5) 


N4— C 1 4— C 1 5 A— C 1 6A 


-144.1 (11) 


C9— N2— Cll— CIO 


0.4 (6) 


02— C 1 4 — C 1 5 A— S2A 


165.7 (6) 


C8— N2— C9— SI 


-178.7 (3) 


S2A— C17— C18— C19 


-70.7 (4) 


C9— N2— Cll— C12 


175.8 (4) 


N4— C17— C18— C19 


177.4 (3) 


C9— N2— C8— C7 


-0.4 (4) 


C22— C17— C18— C19 


54.5 (4) 


C8— N2— Cll— CIO 


178.3 (5) 


S2 A— C 1 7— C22— C2 1 


70.8 (5) 


N4— N3— C13— C12 


-176.4 (3) 


N4— C17— C22— C21 


-177.3 (3) 


CIS— N3— N4— C14 


-82.1 (5) 


C18— C17— C22— C21 


-53.4 (4) 


C13— N3— N4— C17 


102.9 (4) 


C17— C18— C19— C20 


-56.6 (4) 


N4— N3— C13— Ol 


-0.9 (6) 


C18— C19— C20— C21 


56.5 (4) 


C17— N4— C14— 02 


177.6 (4) 


C18— C19— C20— C23 


-176.6 (4) 


N3— N4— C14— 02 


2.7 (7) 


C19— C20— C21— C22 


-55.2 (4) 


C14— N4— C17— C22 


-108.1 (4) 


C23— C20— C2 1— C22 


177.5 (3) 


N3— N4— C14— C15A 


-162.8 (6) 


C19— C20— C23— C24 


127.9 (4) 


C 1 7— N4— C 1 4— C 1 5 A 


12.1 (8) 


C19— C20— C23— C28 


-54.1 (6) 


N3— N4— C17— S2A 


-174.3 (4) 


C21— C20— C23— C24 


-106.2 (5) 


C14— N4— C17— S2A 


10.7 (6) 


C2 1— C20— C23— C28 


71.8(5) 


N3— N4— C17— C18 


-56.7 (4) 


C20— C21— C22— C17 


54.2 (4) 


C14— N4— C17— C18 


128.3 (4) 


C20— C23— C24— C25 


-179.2 (4) 


N3— N4— C17— C22 


67.0 (5) 


C28— C23— C24— C25 


2.7 (7) 
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C2 — CI — Co — C5 


—0.2 (6) 




C20— C23- 


-C28- 


-C27 


l/yA (4) 


Co — CI — C2 — C3 


-0.5 (6) 




C24— C23- 


-C28- 


-C27 


-2.5 (7) 


C~) c\ c« Cl 

i — i_^o 1_/ / 






C23— C24— C25— C26 


— n 7 ^l\ 

U./ (/) 


Cl— C2— C3— Brl 


-179.1 (3) 




C24— C25— C26— 03 


176.8 (4) 


Cl— C2— C3— C4 


0.9 (7) 




C24— C25- 


-C26- 


-C27 


-1.6(7) 


C2— C3— C4— C5 


-0.6 (8) 




03— C26- 


-C27- 


-C28 


-176.6 (4) 


Brl— C3— C4— C5 


179.4 (4) 




C25— C26— C27- 


-C28 


1.7 (7) 


C3— C4— C5— C6 


-0.1 (7) 




C26 — C27- 


-C28— C23 


0.4 (7) 


Hydrogen-bond geometry (A, °) 














Cg5 and Cg7 are the centroids of the C1-C6 and C23-C28 benzene rin 


gs, respectively. 








D—Yi-A 




D—a 


YL-A 




D-A 


£) U-A 


N3— H3-05' 




0.86 


1.92 




2.771 (5) 


170 


03— H3^"02" 




0.82 


1.91 




2.713 (5) 


164 


04— H4^-Nr" 




0.82 


2.07 




2.857 (5) 


1 f\^ 

lOi 


05— H5y4- ■04" 




0.82 


1.84 




2.655 (5) 


1 74 

L / '-T 


C5— H5-N1 




0.93 


2.53 




2.864 (6) 


101 


C31— H315-01 




0.96 


2.49 




3.312(8) 


144 


C15^— H15^-Cg7" 




0.98 


2.81 




3.772 (14) 


167 


C24— H24-Cg5 




0.93 


2.69 




3.600 (4) 


168 


Symmetry codes: (i) x, -y^'ill, z-1/2; (ii) 


x,y-\,z; iyLi)x+\,y, z; (iv) - 


-x^\,y^m,-z+3n. 
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